ABSTRACT. High precision radiocarbon measurements (±2.5% STD) were carried out on absolutely dated European oak material. These showed that significant shortterm atmospheric 14C Becker (1979); see also proceedings of this conference.
In 1970, H E Suess presented his preliminary results of 14C measurements of the Bristlecone Pine series. The significance of some of the short time variations in his curve drawn by ' cosmic schwung' ' was largely questioned and caused much discussion (Suess, 1970b; Pearson and others, 1977 (Suess and Becker, 1977) ; most recently by de Jong, Mook, and Becker (1979) ; see also proceedings of this conference.
About 80 tree-ring samples have now been measured during the last two years using an absolutely dated dendrochronologic series of oak trees (Quercus sp) from gravel beds of rivers in Southern Germany. The time scale covered is from about AD 200 to 800, a period rather poorly defined by bristlecone pine measurements. Contrary to previous measurements by several authors, only 1 to 3 years were taken for one analysis, with at least one sample per decade, to provide a maximum resolution. Quercus sp shows broad rings and even single-year samples can easily be separated. From the chronology, consisting of more than 100 individual trees, four were chosen, so that the samples are overlapping. To avoid contamination of atmospheric 14C by recycling soil CO2 during photosynthesis, no samples were taken from the innermost section of the trees (<30 years). A proportional counter with 10 liters (STP) of purified CO2 was used. The 14C measuring precision of the present set of samples usually is about ±2.5% STD corresponding to a '4C age error of ±20 years (Schoch and others, 1980) . Figure 1 indicates the existence of pronounced wiggles between AD 250 and 750 of up to 2 percent in atmospheric radiocarbon content. These changes, with a rapid increase in about 30 to 50 years, followed by a slower decrease in about twice that time, may be attributed to changes in the atmospheric 14C production rates of about 30 to 70 per-274 Natural lC Variations cent above an assumed steady state level by using a three box model according to Houtermans, Suess, and Oeschger (1973) with an atmospheric residence time TAS of 10 years. 14C variations of that size have been well established for the 16th to the 19th century AD. For this period, a positive correlation of sunspot activity (Maunder and Sporer minimum) and climate (Little Ice Age), and an inverse correlation between sunspot activity and atmospheric 14C content is well documented (Stuiver, 1961; Suess, 1968; Eddy, 1976; Stuiver, 1978) . Unfortunately, direct proof of this relationship is impossible in the present set of data. This is due to the absence of detailed and continuous climatic and astronomical records. Some attempts, however, were made to establish the sunspot activity of ancient epochs (Bray, 1967) partly by using astronomical observations of aurorae and sunspots in the orient (Clark and Stephenson, 1978) . Their investigations show several gaps in the order of 100 and 200 years in Far East sunspot records ("Maunder Minimum Type"). Indeed, these gaps coincide with increasing or high 14C levels between AD 400 to 500 and AD 600 to 800 (bars, fig 1) . A global climatic response cannot be proven. Regional trends seem to have occurred around that time but do not lead to a comprehensive global picture (Mitchell, 1977) . In the whole series, consisting of more than 100 individual trees, the 5-year average of tree growth curves shows fluctuations reflecting the meteorologic conditions of the sites in which the trees were grown. This curve is positively correlated to the 14C curve given as a 10-year running means of the samples (fig 2) (see Becker, 1980 (de Jong, Mook, and Becker, 1979) . Absolutely dated series (Donau 5) 1st millennium AD (this paper).
Natural IG Variations
Fourier analysis of the data exhibits a periodicity of 150 to 180 years, also found by de Jong and others (1980) using a floating chronology of European oaks. Both series show a very similar pattern, though the second one is about 4000 years older, starting around 3800 BC (fig 3) . These results support the findings of Suess (1980) We recently started measurements on oak material from two floating chronologies covering 7500 to 8700 BP (conventional radiocarbon ages). In addition to short time variations already found, the results will provide some information about the general trend of 14C beyond 6000 BC.
